SUMMARY.-In two separate experiments benzopyrene has been painted regularly on the backs of mice at difference dose levels.
IT has been suggested that when a constant repetitive dose of carcinogen is applied to a target area the incidence rate of tumours with time is approximately proportional to (t W) k-I where t is time under insult and w and k are constants (Pike, 1966) .
It has also been pointed out that this hypothesis could most easily be tested by reference to animal experimentation, but that it was not easy to find details of experiments that included sufficient numbers of animals for statistical evaluation (Cook, Doll and Fellingham, 1969) .
Accepting this hypothesis, it still remains to be shown how the tumour incidence rate at any fixed time depends on the carcinogenic insult applied. The multistage model of the cancer process (Armitage and Doll, 1954) postulates that if the carcinogen affects X rate-determining stages of the process, then increasing the dose by a factor C will increase the tumour incidence rate by a factor Cm.
Two large separate experiments were carried out at the T.R.C. Laboratories, Harrogate, and the Batelle Institute, Geneva, using benzopyrene applied at 4 different dose levels to the shaved backs of mice.. The data from these experiments was used to investigate the above hv-potheses.
MATERIALS AND METHODS
Benzopyrene (B.P.) For the experiment in Harrogate 3,4-benzo(a)pyrene was obtained from the Koch-Light Laboratories, Colnbrook, England, whereas for that in Geneva it was obtained from Fluka Limited, Buchs SG, Switzerland.
Mice and details of treatment (1) For the Harrogate experiment female albino mice of a specific pathogenfree strain were obtained from the Pharmaceuticals Division, Imperial Chemical Industries Ltd., at 4-6 weeks of age, a month before first treatment. Histological preparations were examined of all skin tumours, an area of painted skin, and any other organ which appeared macroscopically abnormal at post-mortem examination.
Applications were continued until the death of the animal or until 70 weeks, when the experiment was terminated and all surviving mice were killed.
Tumours were recorded by visual inspection. The week of tumour was taken as the week it was first observed on the living mouse whether or not it later regressed or became malignant.
The criterion of malignancy adopted for tumours in the treated area was penetration of the muscle fibres of the panniculus carnosus and mice satisfying this criterion were said to have an infiltrating carcinoma. The week of infiltrating carcinoma was taken as the week of death of the animal.
(2) For the Battelle experiment female albino mice of a specific pathogen-free strain were obtained from the University of Zurich, at 6-8 weeks of age in 5 successive intakes at 32-day intervals and were kept for a month before first painting.
In each intake the mice were randomly allocated into 4 treatment groups each containing 40 Tables X-XII. The fitted constant 0 describes the dose-response relationship. In all three cases the value of 0 is around 2 which means that increasing the dose by a factor of C increases the incidence rate by a factor of C 2, for b is in fact an incidence rate multiplying factor. The value of 2 is in fact just outside two standard P. '-\-. LEE A-ND J. A. (7) .N-EILL deviations from the fitted value of 0 for Harrogate Tumour Data whereas it is well inside it for both the other sets of data. It is certainly not possible for any integral value of 0 but 2 to be consistent with the data so that if the multistage model of Armitage and Doll were true then benzopyrene affects two stages of the cancer process.
It remains to be shown that the fitted relationships subject to the dose response relationship of equation (3) actually fit the data adequately; Tables XIII-XV give the fitted values of b in a similar manner to Tables IV-VI. Goodness of  fit tests are given in Tables VII-IX or carcinomas calculated in a similar manner to the E's previously described (page 762) except that the b's are those of Tables XIII-XV rather than those   of Tables IV-VI. TABLEXIII.-Fitted Weibull Parameters to Data of Table I 
